Small Angle X-Ray Scattering measurements were performed on an optimized version of Bruker Nanostar SAXS machine at the SAXS laboratory of the Chemistry Department at University of Aarhus. A 50 µl sample of DNA octahedrons in solution was measured at the concentration of ~1 mg/mL. MilliQ water was used as sample buffer and the measurements were carried out at 20ºC. The experimental data and the Indirect Fourier Transformation (IFT) are shown in figure S1 . The data are shown as a function of the modulus of the scattering vector q = 4π sin(θ)/λ where 2θ is the angle between the incident and the scattered beam and λ is the x-ray wavelength. The IFT was made using Glatter's method
indicates the formation of larger oligomers. One tentative approach to eliminate the effects of the aggregation is to skip some points in the beginning of the experimental curve in order to try to extract only the "monomer" information. This procedure has intrinsic limitations but if the oligomers are simple combinations of the monomer structure, without strong overlapping of the structures (oligomers built as side by side monomers) the above considerations are almost true. Using the experimental points for q > 0.028Å -1 we get a reasonable p(r) curve, characteristic of hollow structures (solid-line p(r) curve). It is interesting to note that the ratio between the two extrapolated I(0) values (intensity at origin) for the full curve fit and the "monomer" part was (3.5±1). As it is well known in SAXS theory 3 , the intensity at the origin is proportional to the weight-average molecular weight and, consequently, this ratio indicates that we have the formation of trimeric structures in solution. For the full range fitting we obtained an molecular weight of (360±40) kDa using a contrast of 3.9 x 10 10 2 cm/g. The theoretical molecular weight of the DNA cage is 180.5 kDa and the expected value of a trimeric formation would be 541.5 kDa. If we assume that we have just monomers and trimers we would have a number concentration of 75% of monomers and 25% of trimers which indicates that most of the particles remain as monomers. However, since the scattering intensity is proportional to the square of the particle volume, the contribution to the scattering intensity in this case would be just 24.5% from the monomers and 74.8% from the trimers, which explains why the beginning part of the curve had to be skipped.
First model approach: Octahedral side as linear arrangement of spheres
In a first attempt to model the DNA-cage structure we built the DNA helices as a linear arrangement of spheres. We applied the symmetry operations to build the full octahedron. The Debye equation 4 was used to calculate the theoretical intensity from the generated model. The fitting parameters were the distance from the center of the octahedron to the center of mass of the linear chain, the angle between the linear chain and the base plane of the octahedron, the compression of the distance between the center of the spheres (which enables the overlapping of the spheres), the radius of the spheres (we have used 9 spheres for each side), a scale factor for the calculated form factor and a constant background. All these fitting parameters were optimized against the data using a least-squares outline (LSQ) 5 . The control parameter in our LSQ fit is the χ 2 value calculated using the following expression:
Were I A natural improvement on the modeling would be to use atomic DNA structures to perform the modeling. To make the modeling as flexible as possible we create a "DNA unit" composed of 10 base pairs as shown below in figure S3 . Instead of using the full DNA structure we have used the C2* backbone as shown in the figure.
The intensities in both cases were calculated using the program CRYSOL 6 . We have a very good agreement between these two approximations up to q = 0.35 Å -1 , which is the maximum value of our experiments. Therefore, it is a good approximation to use the C2* sequence to build the DNA structure. This approach was used in order to decrease the number of atoms and speed up the calculations. With this "DNA unit" we made a routine to build the full paired DNA part combining this unit in pieces.
In the least-squares routine, we adjust a scale factor for the theoretical intensity, a constant background, the side of octahedron (distance from the center of the octahedron and the center of the paired DNA side) and (possibly) the three orientation angles for the DNA 'monomer'. The radius of the atoms can also be adjusted and the number of base pairs is kept constant. For each step of the LSQ routine the program builds the links between the paired DNA as straight lines, generates the model in the PDB format and calculates the theoretical intensity using the Debye equation. The best fit is shown in Figure S4 and the fitting parameters in table S2. We see a very good agreement between the values obtained from the two approaches. 
Determination of oligomeric state
As mentioned before the SAXS data indicated the presence of oligomers. From the previous considerations, we found that probably we have the formation of trimers of DNA cages but to be as general as possible, we consider a system composed of monomers, dimers, trimers, etc, or in the worst case the presence of defective structures as, for example, half DNA cages or other possible defects. We tried to model the possible polydisperse composition using the calculated DNA monomer. To mimic the polydisperse system we built half monomers, one+half monomers, dimers, dimer+half monomer, trimers and tetramers of the obtained octahedral structure. The combinations of the monomer structures were done using the programs Massha . For all of these structures we calculated the theoretical intensity and using a least-squares routine we estimated the population of each type of structure in the system. Interestingly, the optimization converged to 99.4% of trimers and 0.6% of half monomers clearly indicating that, according to the resolution in the SAXS experiment, we had a dominant contribution from the trimeric structures on of the DNA cage, in agreement with the simple analysis of molecular weight shown before. The fit of the trimers and the obtained structure is shown in figure S5 . This trimeric conformation gives a very good fit of the experimental data indicating that, at least for the preparation used in our experiments, we might have the formation of trimers in a fashion similar to the structure shown in figure S3 . 
